Activity and functional significance of the renal kallikrein-kinin-system in polycystic kidney disease of the rat.
Activity and functional significance of the renal kallikrein-kinin-system in polycystic kidney disease of the rat. The kallikrein-kinin-system is a complex multienzymatic system that has been implicated in the control of systemic blood pressure, glomerular filtration rate, and proteinuria. The present study investigated its functional role in rat polycystic kidney disease (PKD), which is characterized by progressive renal failure and proteinuria in the absence of systemic hypertension and stimulated renin-angiotensin-system. Kallikrein and bradykinin levels were measured in plasma and urine of rats with polycystic kidneys and compared to non-affected controls (SD) and rats with reduced renal mass. The functional relevance of the kallikrein-kinin system (KKS) was assessed by the effects of a short-term treatment with either a selective bradykinin (BK) B1-receptor antagonist (des-Arg9-[Leu8]-BK), a B2-receptor antagonist (HOE 140), an angiotensin converting enzyme inhibitor (ramipril), or an angiotensin II-receptor blocker (HR 720) on systemic and renal parameters. Urine levels of kallikrein were increased threefold in 9-month-old PKD, and BK excretion was increased tenfold in 3-month and 30-fold in 9-month-old PKD compared to age-matched SD rats. Blood pressure in 9-month-old PKD rats was decreased to the same degree by ramipril and HR 720. In contrast, only ramipril and HOE 140 significantly reduced proteinuria and albuminuria, independent from creatinine clearance. This effect was accompanied by an increased excretion of bradykinin. The B1 receptor antagonist had no influence on functional renal parameters. The present study demonstrates an age-dependent activation of the renal KKS in rats with polycystic kidney disease. The bradykinin B2-receptor is involved in the pathogenesis of proteinuria, independent from systemic blood pressure or creatinine clearance. The antiproteinuric effect of ramipril in this model is angiotensin II-independent and related to its influence on the renal KKS.